Placental transfer and uptake of 2-deoxyglucose in control and diabetic rats.
Placental glucose transfer and sequestration were investigated in anesthetized control and streptozotocin-diabetic rats by perfusing the fetal side of one placenta in situ while infusing a mixture of [3H]D-glucose (to measure net transfer after metabolism) and [14C]2-deoxyglucose (to estimate tissue sequestration) into the maternal circulation. No difference was found between transfer ratios (perfusate/simultaneous maternal plasma ratio) of [3H]D-glucose (0.35 +/- 0.06, mean +/- SD) and [14C]2-deoxyglucose (0.36 +/- 0.06) in control rats. Ratios were reduced (P < .001) to the same extent in diabetic rats ([3H]D-glucose, 0.13 +/- 0.06; [14C]2-deoxyglucose, 0.15 +/- 0.07). Placental glucose utilization, estimated by the quantity of [14C]2-deoxyglucose-6-phosphate present, was increased from 66 nmol.min-1.g-1 in control to 595 nmol.min-1.g-1 (P < .001) in diabetic rats. Transfer to the perfusion fluid of unlabeled D-glucose was increased (P < .001) in diabetic rats (2.32 mumol/mL) compared with control rats (0.77 mumol/mL) due to elevated (P < .001) maternal plasma glucose levels. Upon phosphorylation, 2-deoxyglucose becomes trapped within the placenta, and therefore these results indicate that all the glucose destined for direct transfer to the fetus is protected from phosphorylation while traversing the placenta, and that diabetes appears to increase placental glucose utilization, but does not induce futile cycling of glucose in an attempt to protect the fetus from an excessive influx of glucose from the mother in the rat.